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[57) ABSTRACT

An information recording and/or reproducing appara-
tus for use in a hybrid type card-like information re-
cording medium on which an IC chip and optical infor-
mation recording area and/or magnetic information
recording area are provided; in which a contact for
connecting the IC chip and an information processor 1s
provided in a shuttle for containing the hybrid card.
Therefore, in the apparatus according to the invention,
information can be recorded and/or reproduced 1n and-

" /for from IC chip formed on the medium without re-

spect to the position of the shuttle. Further, it is possible
to make the apparatus small in size and light in weight,
because the independent mechanism for driving the
terminal in accordance with the movement of the card
is not necessary to be contained within the apparatus
according to the invention.

15 Claims, 10 Drawing Sheets
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INFORMATION RECORDING AND OR
REPRODUCING APPARATUS FOR USE IN
HYBRID TYPE INFORMATION RECORDING

' MEDIUM

BACKGROUND OF THE INVENTION

1) Field of the Invention

The present invention relates to an information re-
cording and/or reproducing apparatus for use in a hy-
brid type card-like information recording medium on
the surface of which an IC chip and an optical informa-
tion recording area and/or a magnetic information re-
cording area are formed. |

2) Description of the Related Art |

Hitherto, an information industry has been remark-
ably developed, and the amount of information to be
dealt with in such industry is increasing rapidly in pro-
portion to the development of the industry.

A magnetic card, in which information is recorded
and/or reproduced with the aid of magnetic stripe, has
widely spread as a card-like information recording me-
dium. Now, an IC card and an optical card, each of
which has a great information capacity and a high por-
tability, are suggested. The IC card comprises an IC
chip, and information 1s recorded and/or reproduced in
and/or from the 1C chip with the aid of electric signals;
on the other hand, the optical card comprises an optical
information recording area thereon, and optical infor-
mation is recorded and/or reproduced on and/or from
the area with the aid of a laser beam.

Each of the card-like information recording media
has good portability in addition to the following fea-
tures. That 1s to say, the magnetic card can be manufac-
tured at a low cost and information recorded thereon is
rewritable, but the memory capacity is small; in the IC
card, a high speed access 1s possible and transfer rate of
data 1s high, but the cost for a unit memory capacity is
high; and the optical card has a large memory capacity,
i.e. several megabytes, but it is impossible to rewrite
information recorded thereon.

Therefore, a hybnid type card, in which the above
mentioned features of these card-like information re-
cording media are mixed in order to compensate for
each drawback of these media, is now suggested.

The mformation recording/reproducing apparatus
for use in an optical card is, for instance, disclosed in
Japanese Patent Preliminarily Laid-open Publication
No. 2-144686. In the apparatus disclosed in this publica-
tion, an optical card i1s contained in a card container,
so-called “shuttle” and the shuttle containing the opti-
cal card is relatively moved with respect to an optical
head in a reciprocal manner to record and/or reproduce
mformation on and/or from the optical card. However,
when a user carries such an optical card, the card is
usually stored in a purse or a pass case, so that the opti-
cal card is apt to become curved. Therefore, the shuttle
is required to provide a function to correct the curved
shape of the optical card. However, when the optical
card is inserted in or removed from the shuttle, the
function to correct the curved shape of the optical card
serves as a resister to increase a load of a motor or to
wear out the optical card. Therefore, it 1s required that
such function should be releasable when the card is
inserted in or removed from the shuttle.

In the case of the IC card, in order to record and/or
reproduce information, a contact point (input and out-
put terminal) formed on the IC card should be made to
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contact with a contact point formed in the apparatus. In
Japanese Patent Preliminarily Laid-open Publication
No. 64-76291, is disclosed an apparatus which has a
function to contact the contact point of the IC card
with the contact point of the apparatus. In the apparatus
disclosed in this publication, it 1s arranged such that
when the IC card is inserted in the apparatus a carriage
comprising the apparatus-side contact point 1s moved to
urge the apparatus-side contact point with the contact-
ing point formed on the card; and when the IC card 1s
removed from the apparatus, the carriage is moved to
be separated from the card, so that the apparatus-side
contact point is separated from the contact point on the
card.

In case of the hybrid-type card, the information
recording/reproducing apparatus therefor i1s required
to provide a plurality of information recording/repro-
ducing systems in accordance with the type of the re-
cording media applied on the card, because different
types of information recording/reproducing system are
mixed on the hybrid-type card.

In Japanese Patent Preliminanly Laid-open Publica-
tion No. 64-59578, is disclosed an information recor-
ding/reproducing apparatus for use in a hybnd type
information recording medium which has an optical
information recording area and a magnetic information
recording area.

FIG. 1 is a schematic view showing a construction of
the information recording/reproducing apparatus dis-
closed in the Publication No. 64-59578. The apparatus
comprises a magnetic information recording/reproduc-
ing section 81 and an optical information recording/re-
producing section 56. These sections 51 and 56 are ar-
ranged in X direction (card insertion direction); and the
section 51 is arranged in a front side (left side in FIG. 1)
and the section 56 in a back side (right side in FIG. 1).
A card-like information recording medium having an
optical information recording area and a magnetic in-
formation recording area is inserted into a slot 50. In
case magnetic information 1s recorded/reproduced on/-
from a magnetic stripe formed on the card-like informa-
tion recording medium, information is recorded/repro-
duced in the magnetic information recording/reproduc-
ing section 51. The section 81 comprises upper rollers
52 and lower rollers 33 between which the magnetic .
card is held and transported; a magnetic head 54 by
which information 1s recorded and/or reproduced on
and/or from the magnetic stripe; and a motor 55 for
rotating the lower roller 53 to transport the card.

On the other hand, in case optical information is
recorded/reproduced on/from the optical information
recording area of the card-like information recording
medium, recording and/or reproduction of information
1s performed in the optical information recording/re-
producing section 56. The section §6 comprises an opti-
cal head 57 by which optical information is recorded
and/or reproduced on and/or from the optical informa-
tion recording area, a shuttle 58 for containing the opti-
cal card, a shuttle moving device comprising a belt 59
for holding the shuttle S8 thereon a pulleys 60 over

‘which the belt 59 is spread, and a motor 61 for rotating

the pulleys 60, to relatively move the shuttle 58 with
respect to the optical head 57.

However, in the apparatus disclosed in Japanese Pa-
tent Preliminarily Laid-open Publication No. 64-59578,
for instance, when optical information is recorded/re-
produced first and then magnetic information is recor-



5,317,138

3
ded/reproduced, the hybrid card should be sent into the

shuttle 58 firstly; and after information is recorded/re-
produced on/from the optical information recording
area by relative movement of the shuttle 58 with respect
to the optical head 57, the shuttle 58 holding the card
should be returned back to the connecting portion of
the optical information recording area 56 and the mag-
netic information recording area 51, and then the hybnd
card is returned back to the position under the magnetic
head 54. Therefore, it is not possible to freely access
both recording portions S1 and 56 of the apparatus.
Further, since there are arranged the optical informa-
tion recording area and the magnetic information re-
cording area in an almost completely separated manner,
the apparatus as a whole becomes large in size.

In order to make the size of the apparatus small, 1t 1s
considered to arrange the apparatuses for the different
type recording/reproducing systems at almost the same
position. For instance, a combination of the apparatuses
disclosed in the Japanese Patent Preliminarily Publica-
tion No. 64-76291 and No. 2-144686 can be considered
for use in the hybrid type card having an 1C chip and an
optical information recording area. That 1s to say, an
apparatus is suggested that the carriage having a termi-
nal for making a contact with the IC chip formed on the
card is arranged above the shuttie containing the card
therein. However, in this case, when recording/repro-
ducing information in the IC chip, the shuttie should be
driven to a predetermined position and then the car-
riage or the card per se should be moved in order to
contact the terminal with the IC chip.

However, in such construction, it 1s impossible to
freely access to information recorded both on the opti-
cal information recording area and in the IC chip with
a high speed. Further, since the carriage 1s arranged to
be moved in upper and lower directions to urge the
terminal of IC chip against the terminal of the carriage
to release their contact, and since the correction mecha-
nism for correcting the curve of the card should be
arranged separately from the moving mechamsm for
separating the terminal of the IC chip from the terminal
of the carriage, the apparatus becomes large in size,
heavy in weight and high in cost, and the reliability of
the apparatus becomes low. Furthermore, there is a
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obliged to be made small in order to prevent that the
optical system of the optical head is made contact with
the carriage.

SUMMARY OF THE INVENTION

The present invention has for its purpose to provide
an information recording/reproducing apparatus for
use in a hybrid type card-like information recording
medium having an IC chip and an optical information
recording area and/or a magnetic information record-
ing area; in the apparatus it is possible to freely access to
the IC chip and the optical information recording area
and/or the magnetic information recording area with a
high reliability, but the apparatus can be made small in
size, light in weight and low in cost.

In order to carry out the purpose, an information
recording and/or reproducing apparatus for use in a
hybrid type card-like information recording medium
comprising an IC chip and an optical information re-
cording area and/or a magnetic information recording
area according to the present invention comprises:

a shuttle for containing said hybrid type card-like

information recording medium and transferring it
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in an extended direction of tracks formed on the
medium;
an optical head for recording and/or reproducing
optical information on and/or from said optical
information recording area formed on the medium,
and/or a magnetic head for recording and/or re-
producing information on and/or from said mag-
netic information recording area formed on the
medium,;
an information processing means for recording and-
/or reproducing information in and/or from said
IC chip formed on the medium; and

a contact means for making contact with said IC chip
with said information processing means when said
medium is inserted in the shuttle; said contact
means being formed in said shuttle.

In the apparatus according to the present invention,
since the contacting means for making a contact be-
tween the IC chip and the information processing
means for recording/reproducing information in IC
chip is provided in the shuttle, it is possible to record-
/reproduce information in/from the 1C chip formed on
the medium via the contacting means as the hybnd type
card-like medium is inserted in the shuttle.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing a construction of
the conventional apparatus;

FIG. 2 is a schematic view depicting a construction
of the hybrid type card used in the apparatus according
to the present invention;

FIG. 3 is a schematic view illustrating a construction
of the first embodiment of the apparatus according to
the present invention;

FIG. 4 is a cross-sectional view indicating a construc-
tion of the first embodiment when the hybrid card is
being inserted into the shuttle of the apparatus;

FIG. 5 is a cross-sectional view representing a con-
struction of the first embodiment when the hybnd card
has been inserted into the shuttle of the apparatus;

FIG. 6 is a schematic view showing a construction of
the second embodiment of the apparatus according to
the present invention;

FIG. 7 is a cross-sectional view indicating a construc-
tion of the second embodiment when the hybnd card 1s
being inserted into the shuttle of the apparatus;

FIG. 8 is a cross-sectional view representing a con-
struction of the second embodiment when the hybrid
card has been inserted into the shuttle of the apparatus;

FIG. 9 1s a schematic view illustrating a construction
of the apparatus according to the third embodiment of
the present invention;

FIG. 10 is a cross sectional view indicating a con-
struction of the third embodiment before the hybrid
card is inserted in the shuttle;

FI1G. 11 is a cross sectional view representing a con-
struction of the third embodiment in which the hybrid
card is being inserted in the shuttle;

FIG. 12 is a cross sectional view showing a construc-
tion of the third embodiment in which the hybrid card
has been inserted in the shuttle;

FIG. 13 is a schematic view depicting a construction
of the apparatus according to the fourth embodiment of
the present invention;

FIG. 14 is a cross sectional view indicating a con-
struction of the fourth embodiment before the hybrid
card is inserted in the shuttle;
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FIG. 15 1s a cross sectional view representing a con-
struction of the fourth embodiment in which the hybrid
card is being inserted in the shuttle;

FIG. 16 is a cross sectional view showing a construc-
tion of the fourth embodiment in which the hybrid card
has been inserted in the shuttle;

FIG. 17 is a cross-sectional view showing a construc-
tion of the modification of the first embodiment shown
in FIG. 3; and

FIG. 18 is a cross sectional view depicting a construc-
tion of the modification of the second embodi-ment

shown in FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 2 is a schematic perspective view showing a
construction of an example of a hybrid card 1 on which
an optical information recording area 2 and an IC chip
3 are provided as shown in this figure. It should be

noted that the IC chip 3 is arranged on the back surface
of the card 1. In the optical information recording area
2, there are provided a plurality of tracks being ex-
tended in a longitudinal direction of the hybrid card 1;
and on the surface of the IC portion 2 are arranged a
plurality of terminals, through which information is
recorded and/or reproduced in and/or from the IC chip
2.

FIGS. 3 to 5 are schematic views showing an appara-
tus according to the first embodiment according to the
present invention. FIG. 3 is a perspective view of a
shuttle 4 of the apparatus; FIG. 4 a cross sectional view
of the shuttle 4 when the hybrid card 1 1s inserted/-
removed into/from the shuttle; and FIG. 5 1s a cross
sectional view of the shuttle 4 in which the hybnd card
1 in completely held. The apparatus according to the
first embodiment is to record/reproduce information
with respect to the hybrid card 1; on the front surface of
the card 1 is arranged the optical information recording
area 2, and on the back surface the IC chip 3 is pro-
vided. The shuttle 4 comprises a base plate §; holding
members 6a and 6b, provided on the upper surface of
the base plate 5 so as not to overlap the optical informa-
tion recording area 2 of the card 1; a thrusting up mem-
ber 7, an elastic member 8 for energizing the thrusting
up member 7 in an upper direction; a lever 9 arranged
on the lower surface of the thrusting up member 7; and
elastic members 10z and 104, by which the hybrid card
1is urged against one of side walls of the base plate § to
determine the position of the hybrid card 1 in its width
direction, provided on the other side surface of the base
plate 5. When the hybrid card 1 is mounted in the shut-
tle 4, the card 1 is held between the thrusting up mem-
ber 7 and the holding members 62 and 65 and the thrust-
ing up member 7 is urged against the lower surfaces of
the card holding members 62 and 65 by means of the
elastic member 7. It should be noted that the shuttle 4 as
a whole is arranged to be movable in X direction along
shafts 11a, 115b.

When the hybrid card 1 is inserted in the shuttle 4, a
pin 12, which is engaged with the lever 9, is moved in a
lower direction by a pin driving means (not shown) to
push down the lever 8 and the card thrusting up mem-
ber 7 against the force of the elastic member 8, as shown
in FIG. 4. Under this condition, the hybrid card 1 is
pulled in the shuttle 4 by rotating rollers 13a and 135 by
a motor (not shown). Thereafter, when the hybrid card
1 is completely contained in the shuttle 4, the pin 12 1s
returned to its original position, as shown in FIG. §, and
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then the hybrid card 1 is held by the card holding mem-
bers 62 and 6b and the card thrusting up member 7.

In the thrusting up member 7, is provided a contact
14, which is connected to an information processor 15
via an FPC (flexible printed circuit); and when the
hybrid card 1 is held in the shuttle 4 in a proper manner,
the terminals of IC chip 3 are made to contact with the
contact 14 provided in the shuttle 4. Therefore, infor-

mation can be recorded/reproduced in/from the IC
chip via the contacting portion 14 without respect to
the position of the shuttle 4. It should be noted that the
shuttle 4 is reciprocally moved in X direction by means
of a shuttle driving means (not shown) and optical infor-
mation is recorded/reproduced on/from the optical
information recording area 2 of the hybrid card 1 with
the aid of a light beam emitted from an optical head 16.
The hybrid card 1 is removed from the shuttle 4 by
performing the operation stated in the above 1n a re-
versed manner.

FIGS. 6 to 8 are schematic views showing an appara-
tus according to the second embodiment of the present
invention. FIG. 6 is a perspective view of the shuttle 4;
FIG. 7 is a cross-sectional view of the shuttie 4 when
the hybrid card 17 is inserted/removed into/from the
shuttle 4; and FIG. 8 is a cross-sectional view of the
shuttle 4 in which the hybrid card 17 is completely held.
The apparatus according to the second embodiment 1s
for recording/reproducing information on/from the
hybrid card 17 on which the optical information record-
ing area 2 and the IC chip 3 are formed on the same
surface thereof. Therefore, in the shuttle 4, 1s provided
the contact 14 in the card holding member 6a. The
contact 4 is formed in the holding member 6a such that
when the hybrid card 21 is completely contained in the
shuttle 4 the contact 14 is made to contact with the IC
chip 3. It should be noted that the other construction of
the apparatus is the same as that of the apparatus of the
first embodiment. |

Therefore, in the second embodiment, the IC chip 3
formed on the hybrid card 17 is made to contact with

~ the contact 14 formed in the shuttle 4 during when the

45
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hybrid card 17 is held in the shuttle 4, so that it 1s possi-
ble to record/reproduce information in/from the IC
chip 3 without respect to the position of the shuttle 4.

FIG. 9 is a perspective view of the apparatus accord-
ing to the third embodiment of the present invention. A
shuttle 21 comprises a base plate 22 and supporting
members 28, which slidably fit with guide rails 29, for
making the base plate 22 slidably movable in the X
direction. The guide rails 29 are provided on both sides
of the base plate 22 being extended in the X direction in
a parallel manner; and the supporting members 28 are
arranged on both side surfaces of the base plate 22.
Further, an optical head 41 is arranged above the shut-
tie 21 for recording/reproducing optical information
on/from the optical recording area 31 of the hybnid
card 30.

The base plate 22 comprises a lower plate 224, first
and second upper plates 2256 and 22¢, which are ar-
ranged to be separated in Y direction from each other so
as not to overlap with the optical information recording
area 31 of the hybrid card 30, side walls 224 and 22e. On
the lower surface of the upper plates 225 and 22¢, are
provided elastic members 23z and 235 for urging the
hybrid card 30 against the lower plate 224; and inside of
the side wall 22e¢, are arranged a couple of springs 24q
and 245, by which the hybrid card 30 is urged against
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the other side wall 22d to determine the position of the
card 30 in the width direction (Y direction).

At the slot side of the lower plate 22a, is provided a
stopper 26, by which the position of the hybrid card 30
is determined in its longitudinal direction. The stopper
26 is engaged with a pin 26a, which works to push
down the stopper 26 when the card 30 is inserted into
the shuttle 21.

In the back end portion of the second upper plate 22c,
there is provided a contact member 25, through which
information is recorded/reproduced in/from 1C chip 32
formed on the hybrid card 30. In the contact member
25, are arranged a plurality of elastic pin electrodes 43,
through which the IC chip 32 of the hybrid card 30 1s
made to contact with a data processor 42. It should be
noted that the contact member 25 i1s arranged to be
slidable in X direction along guide members 44.

FIG. 10 is a cross-sectional view of the shuttle 21 cut
along A—A line in FIG. 9. The hybnd card 30 is not
contained in the shuttle 21 yet. As clear from FIG. 10,
the back end portion of the contact member 25 is ar-
ranged to be bent in a vertical direction; and the lower
surface 25a of the flat portion of the terminal member 25
is made to contact with the upper surface of the upper
plate 22¢; and the bent portion 256 of the contact mem-
ber 25 is to be urged by the end portion of the hybnd
card 30 when the card 30 is inserted in the shuttle 21. A
distance between the lower end of the bent portion 235

>
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and the upper surface of the lower plate 22z of the ,,

shuttle is arranged to be smaller than the thickness of

the hybrid card 30. Further, the back end portion of the
lower plate 22a is bent toward the upper direction; and
the upper bent portion 45 serves as a stopper to stop the
movement of the slidable contact member 25 in X direc-
tion. It should be noted that on the stopper 45 1s ar-
ranged a switch (not shown).

On the other hand, in the vicinity of the slot of the
shuttle 21 are arranged rollers 27 to transfer the hybrid
card 30 into the shuttle 21. The rotation of the rollers 27
is stopped when the switch arranged on the stopper 45
is turned ON.

In the back end portion of the upper plate 22¢ of the
shuttle 21, there are formed a plurality of holes 46 to be
perspective in X direction. The number of the holes
corresponds to the number of pin electrodes 33. And in
these holes 46 are provided pin electrodes 43 so as to
pass through the perspectively arranged holes 46. It
should be noted that the lower top end portions of the
pin electrodes 43 are bent toward upper direction so as
to make the contact surface with the terminals of the IC
chip 32 large. |

The operational movement of the shuttle 21 will be
explained in the following.

First of all, the shuttle 21 is moved near the slot,
waiting the insertion of the hybrid card 30. Then, the
hybrid card 30 is inserted into the shuttle 21; the termi-
nal of the IC chip 32 is arranged on the upper surface of
the card 30. A card sensor (not shown), which 1s pro-
vided in the vicinity of the slot, recognizes the insertion
of the hybrid card 30. In accordance with a signal sup-
plied from the card sensor, the pin 26z 1s moved down
to push down the stopper 26 until the stopper 26 goes
down under the level of the lower plate 22a of the
shuttle 21. Then, the rollers 27 are moved down to hold
the hybrid card 30 with the lower plate 22a. The hybnid
card 30 is transferred in X direction with the aid of the
rotation of the rollers 27, as shown in FIG. 11,
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Then, the end portion of the hybrid card 30 i1s urged
against the bent portion 25b of the contact member 25
and the contact member 25 is moved to the backward
direction along the guide members 44. But, since the
upper plate 22¢ is stopped, the pin electrodes 43 are
rotated clockwisely about the contacting portion with
the holes 46, respectively. Then, the lower end portions
of the pin electrodes 43 are made contact with the ter-
minals 32a of the IC chip 32 and push them down. On
the other hand, the bent portion 256 of the contact
member 25 is slid in the backward direction and then
urged against the upper bent portion 45 of the lower
plate 22a of the shuttle 21 to be stopped thereby. When
the bent portion 25b is urged against the upper bent
portion 45, the switch provided in the upper bent por-
tion 45 is made ON. An then, the pin 264 is moved to the
upper direction so as to release the stopper 26. The
stopper 26 is moved to the upper direction to determine

the position of the hybrid card 30 in its longitudinal
direction. By the stopper 26, it the hybrid card 30 1s
prevented from returning to the slot side due to the
elasticity of the pin electrodes 43. Then, the rotation of
the rollers 27 is stopped and the rollers 27 are moved to
the upper direction to be separated from the card 30.

In such manner, the hybrid card 30 is mounted in the
shuttle 21; and optical information can be recorded/re-
produced on/from the optical information recording
area 31 thereon with the aid of the reciprocal movement
of the shuttle in X direction with respect to the optical
head 41; additionally, since the pin electrodes 43 are
connected to the terminals of the 1C chip 32, recording-
/reproduction of information in/from the IC chip 32
can be performed.

The removing operation of the hybrid card 30 is
performed as in the following.

The shuttle 21 is moved near the slot. Then the pin
264 is moved down to be urged against the stopper 26 so
as to push down the shutter 26 until the upper end por-
tion of the stopper 26 becomes under the level of the
lower plate 22a. The rollers. 27 is moved down so as to
hold the hybrid card 30 with the lower plate 22a4. The
hybrid card 30 i1s transferred toward the slot side with
the aid of the reversed rotation of the rollers 27. The
contact member 25 is also slid toward the slot side with
the aid of the elastic of the pin electrodes 43; and then
the pin electrodes 43 are rotated in a counter-clockwise
direction about the contacting portion with the holes 46
to release the connection between the pin electrodes 33
and the terminals of the IC chip 32 on the hybnd card
30.

FIG. 13 is a perspective view showing the construc-
tion of the apparatus according to the fourth embodi-
ment of the present invention. In FIGS. 13 to 16, the
same numerical references are applied to the same ele-
ments as in the third embodiment shown in FIGS. 9 to
12 and the explanation therefor is omitted. In the fourth
embodiment, a contact member 47 is provided on the
lower surface of the upper plate 22¢ of the shuttle 21, as
shown in FIGS. 14 to 16. Therefore, the upper surface
of the contact member 47 is arranged to be slid with the
lower surface of the upper plate 22¢. The contact mem-
ber 47 also comprises a bent portion 475 which is bent
downwardly in a vertical direction. In the flat portion
47a of the contact member and in the upper plate 22¢ of
the shuttle 21 are formed a plurality of holes 48 through
which the pin electrodes 43 are passed, keeping their
position to be at an angle. The upper ends of the respec-
tive pin electrodes 43 are fixed to the upper plate 22¢ of
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the shuttle 21. As same as the third embodiment, the
lower ends of the pin electrodes 43 are bent upwardly in
order to make the contacting surface with the terminals
of the 1C chip 32 large.

Since the operational function of the shuttle 21 is
almost the same as that of the third embodiment, the
explanation therefore is omitted. It should be noted that
when the hybrid card 30 is inserted in the shuttle 21, the
pin electrodes 47 are rotated in a counter-clockwise
direction to be made in contact with the terminals of the
IC chip 32; and when the hybrid card 30 is removed
from the shuttle 21, the pin electrodes 47 are rotated
back in a clockwise direction to release the contact.

The present invention is not limited to the above
mentioned embodiments, but many modification or
alterations may be applied therefor. For instance, in the
first embodiment, the contacting portion 14 may be
arranged on the card thrusting member 9 via an elastic

member 49 as shown in FIG. 17. In this case, the con-

tacting pressure of the contact portion 14 against the IC
chip 3 can be adjusted. As same as the above, in the
second embodiment, the contact portion 14 may be
arranged on the card holding member 6a via an elastic
member 50, so the contacting pressure of the contacting
portion 11 against the IC chip 3 can be adjusted.
Further, in the first and second embodiments, the
contact portion 14 is provided on the holding member 6
or 9 for holding the hybrid card therebetween and the

contact portion 14 is connected with or separated from
the IC chip 3 by the card holding operation or the card

releasing operation of the holding members 6 and 9.
However, it may be poss:ble to arrange to provide that
the contact portion is prowded at the opposite end
portion of the card 1, as in the third and fourth embodi-
ments. In this case, the contact portion is connected to
or separated from the IC chip 3 with the aid of the
insertion/removing operations of the card in/from the
shuttle.

Furthermore, the present invention can be applied
not only to the hybrid card having an IC chip and an
optical information recording area but aiso a hybnd
card having an IC chip and a magnetic information

recording area.
Moreover, in the third and fourth embodiments, the

contact member 25, 47 and the pin electrodes 43 are
arranged at the back end portion of the upper plate 22¢
of the shuttle, but the position of these elements may be
changed, for example, on the upper plate 225 or on the
lower plate 22¢, in accordance with the position of the
IC chip formed on the hybrid card 30.

As stated in the above, according to the present in-
vention, the contact, through which information i1s
recorded/reproduced in/from the IC chip of the hybrid
card, is provided in the shuttle for containing the hybnd
card. Therefore, the independent mechanism for driv-
ing the contact is not necessary, so it is possible to make
the apparatus as a whole small in size and light in
weight. Further, the reliability of the apparatus can be
increased and the cost for manufacturing the apparatus
becomes low. Furthermore, in the present mnvention
since the contact formed in the shuttle is made contact
with the terminal of the IC chip, information can be
recorded/reproduced in/from the IC chip without re-
spect to the position of the shuttle.

What is claimed 1s:

1. An information recording and/or reproducing
apparatus for use in a hybrid type card-like information
recording medium on which an IC chip and optical
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information recording area and/or magnetic informa-
tion recording area are provided, comprising;:

a shuttle for containing said hybrid type card-like
information recording medium and transferring it
in an extended direction of tracks formed on the
medium in a reciprocal manner;

an optical head for recording and/or reproducing
‘information on and/or from said optical informa-
tion recording area formed on the medium, and/or

- a magnetic head for recording and/or reproducing
information on and/or from said magnetic informa-
tion recording area formed on the medium;

an information processing means for recording and-
/or reproducing information in and/or from said
IC chip formed on the medium; and

a contact means for making contact between said IC
chip and said information processing means when
said medium is inserted in the shuttle;

said contact means being formed in said shuttle.

2. An information recording and/or reproducing

apparatus according to claim 1, wherein:
- said contact means is provided via an elastic member
on the shuttle.

3. An information recording and/or reproducing

apparatus according to claim 2, wherein:

said shuttle comprises a couple of card holding
means; and said contact means is formed in anyone
of the card holding members.

4. An information recording and/or reproducing

apparatus according to claim 1, wherein:

said shuttle comprises a couple of card holding
means; and said contact means is formed in anyone
of the card hoiding means.

5. An information recording and/or reproducing

apparatus according to claim 4, wherein:

each of said couple of card holding means comprises
upper card holding members and a lower card
holding member.

6. An information recording and/or reproducing

apparatus according to claim 3, wherein:

said contact means comprises a slidable member slid-
ably arranged on one of the upper holding mem-
bers and a bent member attached to said slidable
member to form an angle with said slidable mem-
ber: a plurality of pin electrodes are formed in said
slidable member so as to be passed through holes
formed in said one of the upper holding members;
said pin electrodes are arranged to be rotatable
about a contacting surface of the pin electrodes
with respect to the holes; and said lower holding
member of the shuttle comprises a stopper for stop-
ping the movement of the slidable member;

whereby when the hybrid type card-like information
recording medium is inserted in the shuttle, said pin |
electrodes are rotated so as to make contact with
the IC chip formed on the information recording
medium in accordance with the movement of the
contact means.

7. An information recording and/or reproducing

apparatus according to claim 6, wherein:

one end portion of each of said pin electrodes is fixed
to said slidable member of the contact means and
the other end portion of each of said pin electrodes
is curved so as to make a contacting surface with
the IC chip formed on the information recording
medium large.

8. An information recording and/or reproducing

apparatus according to claim 5, wherein:
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said contact means comprises a sltdable member slid-
ably arranged on a lower surface of one of the
upper holding members and a bent member at-
tached to said slidable member to form an angle
with said shdable member; a plurality of pin elec-
trodes are formed in said one of the upper holding
members so as to be passed through holes formed
in said slidable member; said pin electrodes are
arranged to be rotatable about a contacting portion
of the pin electrodes with respect to the holes; and
said lower holding member of the shuttle com-
prises a stopper for stopping the movement of the
slidable member;

whereby when the hybrid type card-like information
recording medium 1s inserted in the shuttle, satd pin
electrodes are rotated so as to make contact with
the IC chip in accordance with the movement of
the contact means.

9. An information recording and/or reproducing

apparatus according to claim 8, wherein:

one end portion of each of said pin electrodes 1s fixed
to said one of the upper holding members and the
other end portion of each of said pin electrodes is
curved so as to make a contacting surface with the
IC chip large.

10. An information recording and/or reproducing

apparatus according to claim 5, wherein:

said contact means comprises a slidable member slid-
ably arranged on one of the upper holding mem-
bers and a bent member attached to said slidable
member to form an angle with said slidable mem-
ber; a plurality of pin electrodes are formed in said
one of the upper holding members so as to be
passed through holes formed in said slidable mem-
ber; said pin electrodes are arrangéd to be rotatable
about a contacting surface of the pin electrodes
with respect to the holes; and said lower holding
member of the shuttle comprises a stopper for stop-
ping the movement of the slidable member;
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12
whereby when the hybnid type card-like information
recording medium ts inserted in the shuttle, said pin
electrodes are rotated so as to make contact with
the IC chip formed on the information recording
medium in accordance with the movement of the
contact means.
11. An information recording and/or reproducing
apparatus according to claim 10, wherein:
one end portion of said pin electrodes 1s fixed to said
.one of said upper holding members and the other
end portion of each of said pin electrodes is curved
so as to make a contacting surface with the IC chip
formed in the information recording medium large.
12. An information recording and/or reproducing
apparatus according to claim §, wherein:
said contact means is formed in said lower card hold-
ing member.
13. An information recording and/or reproducing
apparatus according to claam 4, wherein:
each of said couple of card holding means compnses
upper card holding members and a lower card
holding member; and said terminal means is formed
in one of said upper card holding members.
14. An information recording and/or reproducing
apparatus according to claim 4, wherein:
said shuttle has a slot-side end at which the medium 1s
inserted into said shuttle; said contact means is
formed at a portion of one of the holding means

adjacent to said slot-side end of said shuttle; and the
contact between the IC chip and the contact means

is released by a movement of said one of the hold-
ing means in a vertical direction.

15. An information recording and/or reproducing

apparatus according to claim 4, wherein:

said contact means is formed at a back side side por-
tion of one of the holding means; and the contact
between the IC chip and the contact means 1s re-
leased by a movement of the information recording

medium 1n a horizontal direction.
* : ¥ ¥ X



	Front Page
	Drawings
	Specification
	Claims

